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The maximum wind allowed for can­
opy opening is 60 knots. Attempting 
canopy opening in headwinds of more 
than 60 knots or in gusty or variable 
wind conditions may result in damage 
to or loss of the canopy. 

8.2.2 Engine Start. When directed, start 
engines. APU starts should be made whenever 
possible. Crossbleed starts must be approved by 
the Air Boss due to the relatively high power 
setting required, and the potential for injury 
from the jet blast. 

Perform the before taxi checks and be ready to 
taxi when directed. 

8.2.3 Taxi 

L WARNING I 
• Ensure anti-skid switch is OFF for 

all carrier operations. 

• Wait 5 seconds after wings are fully 
spread before placing the WING 
FOLD handle to LOCK. Placing the 
WING FOLD handle to LOCK 
before. the wings are fully spread will 
remove the WING UNLK caution 
even through the wings are not fully 
spread and will also cause severe 
damage to the wing fold transmis­
sion. 

Taxiing aboard ship is much the same as 
ashore, but increased awareness of jet exhaust, 
and aircraft directors are mandatory. 

Nosewheel steering is excellent for directional 
control aboard ship. Taxi speed should be kept 
under control at all times, especially on wet 
decks, in the landing area, and approaching the 
catapult. The canopy should be down, oxygen 
mask on, and the ejection seat armed during taxi. 
Be prepared to use the emergency brake should 
normal braking fail. In the event of loss of 

·l-Fl8AC-NFM-OOO 

brakes, inform the tower and lower the tailhook 
immediately to indicate brake loss to the deck 
personnel. 

8.2.4 Hangar Deck Operation. Occasionally 
the airc'raft will be manned on the hangar deck. 
Follow the same procedures as those concerning 
flight deck operation. 

Tiedowns shall not be removed from the air­
craft unless emergency brake accumulator pres­
sure gage indicates at least 2,600 psi. The emer­
gency brake shall be used for stopping the 
aircraft anytime it is being moved while the 
engines are not running. If the aircraft is not 
already on the elevator, it will be towed or 
pushed (with the pilot in the cockpit) into posi­
tion to be raised to the flight deck. Close the 
canopy, ensure tiedowns are in place, and put the 
parking brake on anytime the aircraft is on the 
elevator. 

The signal to stop an aircraft that is being 
towed is either a hand signal or a whistle blast. 
The whistle signifies an immediate or emergency 
stop. Leave the canopy open and helmet off to 
ensure hearing the whistle; keep the plane direc­
tor in sight at all times. If unable to see the plane 
director, or if in doubt of safe aircraft movement, 
stop the aircraft.immediately. 

8.2:5. Before.- Catapult Hook-Up. Before taxi 
onto the catapul~complete,the takeoff check.list, 
set the standby attitude reference indicator for 
use if the HUD fails during. the launch. With 
flaps HALF · or FULL, the takeoff trim button 
should be pressed until you see the TRIM advi­
sory and then the horizontal stabilator trim 
should be manually positioned for CG location, 
excess end airspeed' and power setting for launch. 
The takeoff trim button need not be pressed 
between successive launches in a single flight. 
With an asymmetric load, trim stabilator for 
normal position then trim differential stabilator 
unloaded wing down. The trim settings in figure 
8-1 are applicable for HALF flaps only, all air­
to-air stores, air-to-ground stores, clean aircraft, 
external fuel tanks, gro·ss weights and launch 
center-of-gravity between 17.0 and 27.5% MAC. 
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Correct stabilator trim is critical to aircraft 

hands off fly-away performance. Stabilator trim 
affects initial pitch rate and determines AOA 
capture. A low trim setting will both lower the 
ini tial pitch rate below optimum and cause the 
aircraft to fly away in a flatter attitude due to a 
lower than optimum AOA capture . This will 
result in degraded climb performance after 
launch. 

WARNING I 
Use of catapult 4 is restricted with a 
Walleye I ER/DL, Walleye II ER/DL 
(when cleared for carriage), AGM-88 
HARM or AGM-123 Skipper (when 
cleared for carriage) loaded on station 
2, due to lack of clearance between 
these weapons and deck edge coaming 
(CV-59 and subsequent) and the inte­
grated catapult control system 
(CVN-68 and subsequent) in the event 
of a blown left mainmount and com­
pressed left main gear strut. 

The following trim settings are recommended: 

Symmetrical loading · 

a. Directional trim - 0° 

b. Lateral trim - 0° 

c. Longitudinal trim - See figure 8-1 

Asymmetrical loading · 

a. Directional trim - 0° 

b. Longitudinal trim (first) - See figure 8-1 

c. Lateral trim - See figure 8-1 

8.2.6 Catapult Hook-Up. Before taxiing past 
the shuttle, aircraft gross weight should be veri­
fied, takeoff checklist complete, and arming 
completed by the ordnance crew if required. 
Check external fuel quantity. Approach the cat­
apult track slowly, lightly riding the brakes, with 
nosewheel steering on. Use mini.mum power 

e Al-F18AC-NFM-OOO 

required to keep the aircraft rolling. Close atten­
tion to the plane director's signals is required to 
align the aircraft with the catapult track entry 

. wye. When aligned, the plane director will signal 
: the pilot to lower the launch bar. Place the 
launch bar switch to EXTEND. The green 
LAUNCH BAR advisory light will come on and 
nosewheel steering will disengage. Nosewheel 
steering low mode may be engaged while the 
launch bar is down by pressing and holding the 
nosewheel steering button. This should only be 
done on signal from the director since ca tap ult 
personnel may be in close proximity to the 
launch bar. Do not use nosewheel steering once 
the launch bar enters the track. The catapult 
crew will install the holdback bar. Taxi forward 
slowly, following the signals of the plane director. 
When the launch bar drops over the shuttle 
spreader, the aircraft will be stopped by the 
holdback bar engaging the catapult buffer. On 
aircraft 161353 THRU 161715, upon receipt of 
the "Release Brakes" signal, advance throttles to 
85% to 90% rpm. Do not advance throttles to 
MIL at this time since this could retract the 
launch bar before it is trapped by the tensioned 
shuttle spreader. On aircraft 161716 AND UP, 
upon receipt of the "Release Brakes" signal, 
advance throttles to MIL. 

8.2.7 Catapult launch 

WARNING" I 
Do not catapult with partially full 
external fuel tank (s) . 

When the' "Final Turnup" signal is received 
from the catapult officer, advance throttles to 
MIL or MAX. On aircraft 161353 THRU 161715, 
the launch bar switch will automatically return 
to RETRACT and the green LAUNCH BAR 
advisory light will go out. On aircraft 161716 
AND UP, place the launch bar switch to 
RETRACT. Cycle the flight controls, wait 4 
seconds then ensure all warning and caution · 
lights are out. If afterburners are to be used, 
select them on· signal from the catapult officer. 
Check engine instruments. When satisfied that 
the aircraft is ready for launch, hold throttles 
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firmly against the detent. place your head 
against the head-rest. then salute the catapult 
officer with your right hand. 

NOTE 

Failure to place launch bar switch to 
retract may result in hydraulic seal 
failure. 

Throttle friction may be used to help prevent 
inadvertent retraction of the throttles during the 
catapult stroke. If required, it can be overridden 
if afterburner is needed due to aircraft/catapult 
malfunction. Immediately after the end of the 
catapult stroke the aircraft will rotate to capture 
the trimmed AOA without control stick inputs. 
PIO can occur immediately after launch if the 
control stick is restrained during the launch or 
control inputs are made immediately after 
launch. The pilot should closely monitor the 
catapult sequence and be prepared to make 
corrections if required. Clearing turns should not 
be made until sufficient flying speed i.s attained. 
Retract the gear and flaps when a positive rate of 
climb is established. 

The longitudinal flight control system is 
designed to rotate the aircraft to a reference or 
capture AOA following catapult launch. 

The longitudinal trim setting obtained from 
Launch Trim (figure 8-1) is d

�
signed to rovide 

the aircraft with a consistent 
• pitch rate as a function of an catapult
excess. Setting a trim higher than recommended
will increase the pitch rate and reference AOA

Normal catapult launches -
are characterized by initial rotation 

to as high as .AOA before AOA and pitch rate 
feedbacks reduce AOA to the reference value. 
With normal end speed and deck conditions 4 to 
6 feet of settle can be expected. At higher refer­
ence AOA.s associated with forward CG or low 
excess end speed launches, the forward field of 
view is restricted and the pilot will lose the HUD 

e
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horizon bar and velocity vector as visual climb 
cues. With a steady dec.k and zero knot excess 
end speed, 20 feet of settle can be expected. At 
high gross weights, the aircraft does not settle 
significantly more at normal catapult excess end 
s eeds, 

u mg a goo
catapult instrument scan of airspeed, radar alti· 
tude, and AOA, and knowing the trim com­
manded reference AOA is necessary to prepare 
for all catapult launches. Additionally, a good 
scan will aid in a5sessing degraded fly-away 
performance caused by catapult or airciaft mal­
function or stabilator mi.strim. 

WARNING I 
The close proximity of the Flap and 
Launch Bar switches may result in 
inadvertent selection of FLAPS UP 
vice launch bar up. 

8.2.8 Catapult Suspend. If you want to stop 
the launch while tensioned on the catapult, sig­
nal by shaking the head negatively and transmit· 
ting "SUSPEND, SUSPEND" on land/launch 
frequency. Do not use a thumbs down signal or 
any hand signal that night be mistaken for a 
s�ute. The· catapult officer will reply with a 
"SUSPEND" signal followed by an "UNTEN· 
SION Am.PLANE ON CATAPULT" signal. 
The shuttle spreader will be moved.aft and the 
launch bar. will automatically raise clear of the 
shuttle spreader. Maintain power at MIL/MAX 
until the· catapult officer steps in front of the 
aircraft and signals "THROTTLE BACK". The 
same signals will be used when a catapult mal· 
function exists . 

8.2.9 Landing Pattern. Refer to Chapter 4, for 
carrier operating limitations. 

While maneuvering to enter the traffic pat­
tern, attempt to determine the sea state. This 
information will be of value in predicting prob­
lems that may, be encountered during the 
approach and landing. 

, 

Enter the· carrier landing pattern (figure 8-2) 
with the hook down. Make a level break from a 
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• ·}'°IS TON ASSY, -.RESERVOIR, , ••• -:- ••.•.•• 
- 'REPLENISHING, DAMPING' _ 

• PACKING ASSY /729.JJZ/ :.-....... ~ _,__,_ .. 
- /.HCDONHKLL SPEC 
ST7M254-22_0--I / _ . 

SPR'ING, RESERVOIR, •• , •• -: • ••• • : • • • , . 
REPLENISHING, DAMPING 

--J.· 

PAGZZ 

PAGZZ 
PAGZZ 

PAGZZ 

PAGZZ 

Figure 4. Hydraulic Rudder Servocylinder (Sheet· 4) 
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e 
A1-412AC-140-090 001 ·00 
Change 3 

INDEX PART NUMBER NO . 

31 
32 

33 

34 

35 
36 
37 
38 
39 
40 
41. 

42 
43 

44 
- 45 

3219-121 
3219-044 

N.AS 135 l -388P 

7009MS160-T 

MS28775-0l l 
N.AS1352-06812P 
3219-097 
3219-083 
MS28775-016 
3219-024 
7011MS160-T 

321 9-0 25 
70 12MS160-T 

3219-03 6 
MS28775-021 

:.....'!§ 3219-038 
47 J21-9-037 . -

·- =~ :_ . ;ut9-039 - ­
'4.g-- 7il'4~160-T 

-:-

DESCRIPTION 
l 2 3 4 5 6 7 

GUIDE, S·PRING, RESERVOIR .. .... .... . 
RELIEF VALVE ASSY • . , . .. .... . .•.. . .• 

(ATTACHING PARTS ) 
SCREW .• , •. , •. .• .. . .... .. . . • . .• •. • .. 

----*----
PACKING ASSY /7290 2/ ............. .. 

/MCDONNELL SPEC 
ST7M254-009-2 / 

PACKING .••.•...•.... ••. •....•••••.. 
SCREW . ,, •• , ., ,,, , ,.· , ,,·· , ···,····· 
BOLT •••• ,.,.,,,,,,,, ··, · • ·,•••• • ••• 
WASHER, COUNTERSUNK . .•. .•....••..•. 
PACKING ••.. • .•• , .... . •.... . .• • • , •. . 
QUILL . . . •.• •.•.......•. • ...•.•. . .. • 
PACKING ASSY /72902/ .... ..... .... .. 

/MCDONNELL SPEC 
ST7M254-0ll- 2/ 

RESTRICTOR ASSY .............••..... 
PACKING ASSY /72902/ .... .......... . 

/MCDONNELL SPEC 
ST7M254-012-2/ 

UNITS 
PER 

ASSY 

1 
2 

2 

2 

2 
2 
6 
6 
1 
3 
6 

l 
2 

FLUG, BYPASS VALVE •••• , • • . • • . • • • • • • 1 
PACKING~~·,_. ·~ ... · • .....••....••. ,. . l 
P.LA TE ; BYP AS S y_ }J..'£J, _. • . • • • • • • , • • . • • • • -:- l 

, -S PRING, . BYPASS VALVE • •. ::: . r , •• ; . ,. ~ - - , -

. VAL"tE...ASSY.,...:BYl'ASS--~;:..,~ •. ;, • • •• • • . 1-
: PACKING . ASSY /·7-'J.902[7: ..•• : .-•. _ ... •.• - . 7· · 

/MCDONNELL SPEC 
. S'1'7M254-114-lf -

USF 
ON 

CODE 

Page 19 

SM&R 
CODE 

PAGZZ 
PADZZ 

PADZZ 

PADZZ 

PADZZ 
PAGZZ 
PAGZZ 
PAG ZZ 
PAGZZ 
PAGZZ 
PAGZZ 

PAGZZ 
PAGZZ 

. PAD.ZZ 
P~ZZ 
XllDZZ .. 

- -PADZZ 
PAD!Z.... 
PADZZ 

.., - -_ 5.:.(l - :- _ 32t9...06~Q- • - - -~!FOt.D ASSY;- :-.-.. ..,--.--::::.-.. _ .. -.. -. ; • • ._ , 1-· ... - - - - _EADDD --

·:=°=·~:;.=::_.-. =~-'. ~ -.~:~~ :.~.c~ c-~~- . ~~ -:-~- ~--}'---~~~t~~:-·~~----~---~~Fi~S:i;:--,E ..... ~.·~.--.: .. \,1-.~.-~~----~;-:~-.t · .. _~.--.i.:,-~.:~ ":_-_-__ J.:·--~_-_:_·· :._-j:~~~=\f-:~=~~~:(:~ 
.. =.~ .- ·. - -::-: ~;=--'.3.21;~1.i.- .--: - J'UW.,.. """ ""' .... • - _ - - ~M)b~::. - ·" -. _ 

- -· - _ SERVOe'Il.INDER; EITDRAUiil:C :- -- - - _: - · 
- RUDDER / SUITABLE . 

- _ S~S-TlnrrE: FQR 3-219-060/ . _ _ . 

-: . . -- ~ .-~---- - ~- --.-~~ _: __ · ._ -~ _;
21
219

9
~~-- ~:_::~-- ~ --_:· _ · _ _- ~ U(h A!fll.,,.BQ'ra'I{9U,-.., ..,_:; , -::::_:_~~_:: _ _1 _:_ _ -_! .. 

- - - - -=->- - • • , t.1JG.y-A?r.rJ.diOJ'-E.tr.oN· ~- • ..-~~ • .- - r -=- • 
- - - . _ - __ -- ___ -:.- ·- ~ fATIACH!N~]'M~ )=---c -=--=---- . _ ...:::.- "-~ -~ -

-·--= 
~ 2 --~-1;~t~:!!· -· ~ -~=-: :~~:~: ::.-.~~: ~:-:-:-:-: ~-:-~: :~~ : -~-: 

53 NAS1351-3H1.6P SCREW . .. .. .. .... : .......... , , .. :- . Z.. _ 

54 .. MS28775-025 
55 3219-095- 1 
56 MS27656Tl3B35PB 

·.: __ ~- Ii33ID2.9/58 -36-0- :-.:: 

~I°" 1lAS1351-0486P 

58 MS~~775.-0l8 
· -59 3219-095-2 _ 
· 50 - · · MS276'%'T.l3&35P 

M39029/58-360 

- - -*---- -
PACKING ........... ; :- . , ..... . .... . 
PLATE, IDENTIFICATION, CBANNEL •• • 
CONNECTOR, RECEPTACLE .. . .. .... .. _-, 

- JJV .=:: -~ ... - -
• ....Qlli_TACT-fUS.E..Wim--:-_-:-: .• =: .. . : . ~ ----: 22 .. :.. --- ---nmtx 5~ . -=-~ - . -- - .. ... . 

(AITACH1NG PARTS FOR 
INDEX !<JMBERS 55 ~ - 5~) 
SCREW •••••••• ••• .,.,_ • • • · - . • • • • • • • • • 4 - __ .-- __ 
PACi:I.NG . • ~--· •••.•• ! -· •••• •. , •••. •••• 

FL.ATE', IDENTU'ICATION, CBAHNEL ••• . 
CO~CTOR, RECEPTACLE -...•• -:-;-: ;.: •• ...-

/ J2/ 
CONTACT /USE WITB •.••.••••• •• • : . • 22 

INDEX 6_0/ 

Figure 4. Hydraulic Rudder Servocylin.der (Sheet 5) 

A-
'Ii. 

B.-

. -
- - PAeZZ__ - ~= -
· . PAOZZ- _:._ ·--

R.A!)Z.Z.. -:-_ -- c .• 

PADZZ-
·PAGZZ 

PAGZZ 
MDDZZ 
PAGZZ 

PAGZZ 

PAGZZ 
MDDZZ 
PAGZi · .: -: 

PAGZZ 
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Al-412AC-140-090 
~hange 3 

INDEX PART NUMBER NO. 

61 NAS1351-04H6P 

62 MS28775-018 
63 MS27488-22 
64 MS25036-108 

65 MS352 76-261 
66 MS35338-43 

67 3219-103 
M39029/63-368 

68 3219-051 
69 NASl 745-2 

M83519/l-2 
70 PLGA40600!0 

71 PLGA2181010 

72 MS2=1209F4-15 
73- ~i-t209Fl~O 

- 74 -· MS2.l20_2F0420---
~ - 75 H.s21209eo5zo 

' I -76 321.9-06.0-1 I 

. 77- 3219-111 

.e 

DESC RI PTION 
l 2 3 4 5 6 7 

(ATTACHING PARTS FOR INDEX 
NUMBERS 59 · AND 60) 

SCREW . .- . . .•. .. .... . ..•.... . .. . ... 
----*----

PACKING .... . ..........•..... . .... 
SEALING PLUG ............. , , • ..... 
TE:RMIRAL, LUG • • .• •••• •• •• . •• • •.•• 

(ATTACHING PARTS) 
SCREW ..... . ... . ................. . 
LOCKWASHER . ••••••. • .•••. .• • • •.••• 

----*----
CONNECTOR, PLUG /P3, P4, P6/ .. . .. 
CONTACT /USE WITH INDEX 67/ .. -·· . 

(ATTACHING PARTS) 
RETAINER ................. . . . .... . 
SPLICE, CONDUCTOR /REPLACED ..... . 

BY M83519/l - 2/ 
SPLICE, CONDUCTOR ............... . 
PLUG ASSY /92555/ ..... .. ....... .. 

/MCDONNELL SPEC ST7Ml41D!3SX/ 
/0.010 INCH OVERSIZE/ 

PLUG ASSY /92555/ . ............. .. 
/MCDONNELL SPEC ST7Ml 41071.X( 

-/o.010 INCH OVERSIZE/ 

UNITS 
PER 

ASSY 

4 

l 
12 
I 

3 
12 

4 

4 
I 

3 

. • lNSER! .•. · ............. . - . ; .. .. .. - 4 
·- .- -. Ili.S.ERT .•. . -: . . -• . . : ; .~ .-... : :··.-.. -- . • 14- - . _ 

--=:-~~:~:-~>::-:~::::-:~::::::~-:::~ --- ~ 
-: . MANIFOLD .•... . • . ......... . .•..... 
. CYLI.NIIBR_ASSY /B~WN, •••••••••• 

1 
L 

007 00 

USE 
ON 

CODE 

Page 20 

SM&R 
CODE 

PAGZZ 

PAGZZ 
PADZZ 
PADZZ 

PADZZ 
PADZZ 

PADZZ 
PADZZ 

PADZ Z 
PADZZ 

PADZZ 
PADZZ 

PADZZ 

.:... _-PA.02z- ---.. 
J'AD.J;'t- --

- -pADzz=-::._-. 
PADf Z 
XADZZ __ 
PAGGD_ - -

__ :- -=-:: - -- >n'.Ott- 69/ - - - -~ -- . 
~-~--~-- · -___ -__ - _. __ -. __ . - ·.... -:--- - - • :.- ~-- --7.:_f: -- . .. ..::....-,..,,:_- ------=-- -- -

~ - -:. -===--~~----=~-- - ... -- '.::_ --- --= ~-

- - -~-_:::.··~ ·- __ ,.._ ___ _ _ 
~~--- r . - • .:..,:~ - - • - -----·: ' . . ==- -- . == __ ____ :__~_-- _3::- - --- ... - - _· - - ~ ~::..:__-

-,,--= -- - - - - -·......:.. . =-~~;-~-=--~-.. - ~-= - -: - _,_-
~---

- - -- - ~ ---=-=--==..: .- -- -
----=-=-- ~ 

.= -- --=- - -- --
....~ =-= - - ---

0:--

- ----=---=-= ·-

- -;..-~ ~-- -=-::=-____:__:._- ~ -- - -- -=-- - - --· --=-- ..:._::_ - - --

A 

B 

-_ 

3"2-19-053 

_ 3219-1.25 

----=---

Figure 4.1iydrau lic Ru dder Servocyl inder (Sheet 6) 

·­- - --=-
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